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pT7LE: Investipations Relzting to the Defectoscopy of Raiircad
Reils in Moving Magnetic tields (Issledovaniya DO
defektoskopii zheleznodorozhnykh rel'sov v dvizhushchikhsya
magnitnylkh polyakh) I. On Certain Problens of Electro-
Meguetic Defectoscopy of Rails (O nekotorykh voprosakh

elektromagnitnoy defektoskopil rel'sov)

PERIODICAL: Fizika Metallov i iletallovedeniye, 1957, Vol 5, ¥r 3,
pp 442-451 (USSR)

ABSTRACT: In the introduction the author reviews in detail the
information hitherto published in the Soviet Uaicn as well
as abroad relating to electro-magnetic defectoscoDy,
mentioning also the advantages and the drawbzcks of zervain
ultrasonics defectoscopes described, for instarce, in T.S.
‘and. German publigations.(Rers;.30_31%;Summari;ing the results
of investigations carried out in the iberian Physico-
Pechnical Institute, A. B, Sapozhnikov (Ref.52) statss
that the surface magnetic effect for unipolar inductive
currents is not very pronounced in the case of railroad
rails. Therefore, the conditions of magnetizing rails by
neans of a stationary and by means of & mobile electro~
magnet will be approximately equal, Furthermore the

card 1/5 pelatively small intensity of the unipolar inductive
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Card 2/5 °&¢ be solved on the pasis of the part played by the eddy
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: currents, induced in the rails by the mobile source of

' the magnetic field, in the formation of the fleld of the

: defect, From the point of view of practical rail
defectoscopy, the aubhor considered it of interest o
study the problens of mapnetization of such couponents
under travelling conditions, the inteneity of the eddy
currents generated in the rails, the possibllity of
applying these eddy currents for defectoscopy purposes
and zlso the problenm of separating out useful signals.
In the first instance the author investigated the
pathematical relations governing the magnetization cf
the rails under cornditions of movement, using he Hecoviell
equations, Bq.(1), p.un7, He arrived at the conclusion
that the problem of the density of eddy currents in
components during nagnetization by a mobile source can be
reduced to the solution of an integro-differential equation;
he does not deal with the boundary conditions which have
to be taken into consideration when solving these
equations, Egs.(9) and (10), p.449 TIn the second part

card 3/5 of this paper published in Yol.vI, Nr 1, 1958, pp 74-82,
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the author deals with the technique of simulating the
electro-magnetic phenomena on suitable analogues. The
analogy criterion of electromagnetic phenomenon for

the case that the source of the d,c. magnetic field and
the body magnetised by it are moving relative to each
other was formulated for the first time by the author of
this paper in his dissertation "Application of the
Analogy Theory to the Problem of Rail Defectoscopy '
(Sverdlovsk, 1947 and Dokl. Ak, Nauk, 1949, Vol 69,

pp 37 ete)  The problem of analogy of electromagnetic

-phenomena under conditions of relative movement were

studied in greater detail by I. M, Kirko ("Physical
Analogy and Analogy in the Magnetization of Ferromagnetic
Bodies" Ac.Sc., Latvia, Riga, 1955). On the basis of the
relations derived from these analogy conditions, the
authors desigred apparatus for simulating under laboratory
conditions the phenomena taking place in rails during
magnetization by a source moving with a speed of 50 km/hr,
The translatory motion was substituted by rotary motion
and measures were taken %o compensate the dissimilarity
caused by the fact that a straight rail was substituted
by a curved rail. The rail specimen for the test was
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point of view of its chemical composition and method of
manufacture was similer to that of rails and was 2lso0
satisfactory as regards shape, dimensions and uaifornity
of the material. The outer diameter of the model was_
104 cm and the distance between the centres of the poles
of the model electromagnet was 12.6 cm., A magnetic
shunt was used which in the given case was sbout 295 times
as long as the distance between the poles of the electro-
magnet. A photo of the equipment is shown in Fig.2
(p. 80 Vol VI, Nr 1, 1958). Acknowledgments &are
expressed to N, 4. Rodigin for hisg comments.
card 5/5 Tnere are 63 references, 45 of which are Soviet,
11 English, 1 French, 6 German.

ASSOCIATION: Institub fiziki metallov Ural'skogo filiala A¥ SSSR
(Insgitute of Metal Physics, Ural Branch of the Ac.SC.,
USSR

SUBMITTED: August 21, 1957

1. Tracks (Railroad)--Inspection 5. Tracks (Railroad)--Electro-
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.- TITLE: Investigations Relating to the Defectoscopy of Railroad
Rails in Moving Magnetic Fields (Issledovaniya po
defektoskopii zheleznodorozhnykh rel'sov v dvizhushchikhsya
magnitnykh polyakh) 2, Technique of Simulating Electro-
Magnetic Phenomens on Models (Metodika modelirovaniya
elektromagnitnykh yavleniy)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 1,
pp 74-81 (USSR)

ABSTRACT: In the introduction of Part 1 of this paper (same journal,
1957, Vol V, Nr 3, pp 442-451) the author reviews in
detail the information hitherto published in the Soviet
Union as well as abroad relating to electro-magnetic
defectoscopy, mentioning algo the advantages and the
drawbacks of certain ultrasonics defectoscopes available,
for instance,in the U.S.A, and Germany, Summarising the
results of investigations carried out in the Siberian
Physico-Technical Institute, A, B. Sapozhnikov states that
the surface magnetic effect for unipolar inductive currents
is not very pronounced in the case of railroad rails,

Card 1/7 Therefore, the conditions of magnetizing rails by means of
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Investigations Relating to the Defectoscopy of Railrgzd Railis Ir
Moving Magnetic Fields. 2, Technigue of Simulating Electro-
Magnetic Phenomena on Models

a stationary and by means of a mobile electro-magnet will
be approximately equal, Furthermore, the relatively
small intensity of the unipolar inductive currents
reduces the value of such currents from the point of viev
of defectoscopy, The author of this paper belisves that
these conclusions are due to incorrect application of
the results of theoretical and experimental work,carried
out for wezk fields to the range of relativ=ly strong
fields which are applied in defectoscopy ©of veils, An
important problem is increasing the speed of the %est
apparatus and applying for defectoscopy the eddy current:
which are generzted in the rails by = mobile source of the
magnetic field, Furthermore, there is the problem of
separating out the useful signals,since electromagnetic
defectoscopes react not only to dangerous defects bub &:i:c
to various harmless rail non-uniformities, In the case
of low speeds; this is of little consequence since 1t 1is
always possible to stop and clarify whetker *the respoase
Card 2/7 was due to a harmless or a dangerous non-unifermi®ty,
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Moving Magnetic Fields, 2. Technique of Simulating Blectro-liagnetic
Phenomena on Models

However, at high speeds the separating out of the useful

signals is a very acute problem, The author believes that

this can be solved on the basis of the part played by the
eddy currents, induced in the rails by the mobile source
of the magnetic field, in the formation of the figld of the
defect. From the point of view of practical rail
defectoscopy, the author considered it of interest to study
the problems of magnetization of such components under
travelling conditions, the intensity of the eddy currznts
generated in the rails, the posaibllity of applying these
eddy currents for defectoscopy purposes and also the
problem of gseparating out useful signals. In the firs?t
instance the author investigated the nathematical relations
governing the magnetization of the rails unde. conditions
of movement, using the MNaxwell equations, Eq.(1). p 447.
He arrived at the conclusion that the problem of the

Card density of eddy currents in components during magnetization

3/7 by a mobile source can be reduced to the solution of an

integro—differential equation; he does not deal with the
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Investigations Relating to the Defectoscopy of Railroad Rzils in
Moving Magnetic Fields., 2. Technique of Simulating Electro-tiagnetic
Phenomena on Models

boundary conditions which have to be taken into considera-—
fion when solving these equations, Eqs.(9) and (10). P 4ug |
Tn %he here published second part the author deals with the
technique of simulating the electro-mzgnetic phenomena 0O
suitable analogues. The analoygy criterion of electro-
magnetic phenomenon for the case that the source of the d.c¢.
magnetic field spd the body marnetised by it are moving
relative to each ofher was formulated for the first time Ty
the author of this papel in his disssrtation nppplication
of the Analogy Theory o the Problem of Rail DefectoscoDy
(Sverdlovsk, 1947 and Dokl. Ak, Nauk, 1949, Yol 68 . o 37
etc). The problem of analogy of electromagnetic phenomeri
under conditions of relative movement were studied in
greater detzil by I. M, Kirko ("Physical Analogy and
Analogy in the Magnetization of Ferroaagnetbic Bodies™.
Ac.8c,, Latvia, Riga, 1955). On the basis of the relatiovs:
derived from these analogy condltions, the suthors designed
apparatus for gimulabing under laboratory conditions the
phenouena taking place in rails during mognstization by 2
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source moving with a speed of 50 km/hr. The translatory
motion was substituted by rotary motion and measures were
taken to compensate the dissilimilarity caused by the fact
that a straight rail was substituted by a curved rail,
The rail specimen for the test was machined from the tyre
of a railway wheel which from the point of view of its
chenical composition and method of manufacture was
similar to that of rails and was also satisfactory as
regards shape, dimensions and uniformity of the material,
The outer diameter of the model was 104 cm and the
distance between the centres of the poles of the model
electromagnet was 12,6 cm, A magnetic shunt was used
which in the given case was apbout 25 times as long as the
distance between the poles of the elesctro-magnetb.
A photo of the equipment 1s skovn in Fig.2, p 80. In
this part the author does not consider the problem of
applying the results of model tests for the case of
magnetization of rails under real conditions of operation,
Card 5/7 In the model a specific rail type was used, whilst in

pe
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Phenomena on Models

reality rails of various types are encountered differing
in dimensions, degree of wear, method of manufacture
and the rails may also be affected by the temperature and
by seasonal changes. Furthermore, it was found that the
rail model heatz up during rotation inside s magnetic
field, Pherefore, in Part 3 of this paper (Vol VI,
No 2. p 247-253) the author apalyss in the first
approximatlon the influence of the difference in the
rails uszd under real coniltions from those used in
models so as to establlish the types of rails for which
the model resulbs are applicable and aiso the influence
of the relative movemenh between the source of the
magnetic fleld 2né the body magnetlsed by that field.
Tt was found that in the first approximation the experi-
mental data obtalned with type IA rail models are
applicable to rails of other types used in railway
transportation, whereby in the case of differences in the
geometry, the nagnstic and the electric properties of
rails from those of the model, the similarlty of the
Card 6/7 phenomena is achieved by changing the applied limits of
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Investigations Relating to the Defectoscopy of Railroad Rails in

Moving Magnetic Fields, 2, Technique of Simulating Electro-llagnetic
Phenomena on Models

the speed of movement of the source of the magnetic
field, Appropriate relations are derived for evaluating
the speed of movement of the source of the magnetic field
relative to the rails and some other physical magnitudes
from the data of model experiments, It was found that
detection of defects by means of the induced eddy
currents is more effective for modern heavy type rails
than for the older lighter type rails,
Acknowledgments are expressed to N, M, Rodigir for his
comments.,
There are 2 figures and 41 references, 39 of which are
Soviet, 2 English,
ASSOCIATION: Imstitut fiziki metallov Ural'skogo filiala AN SSSR
(Institute of Metal Physies, Ural Branch of the Ac,Sc,USSR)
SUBMITTED: August 21, 1957

Card 7/7 i. Tracks (Railroad)—-Inspeci}ion 2. Electromagnetic fields-.-
Applications 2. Tracks (Railroad)--Model test results
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Investigation oy Means of Defectoscopy of Railway Rails
in Mobile Magnetic Fields (Issledovaniya po defektoskopii
zheleznodorozhnykh rel'sov v dvizhushchikhsya magnitnykh
polyakh)

%, Certain Problems of Evaluation of Experimental Data
Obtained in the Case of Simulating on Models %the
Magnetisation of Ralls (..Nekotoryye voprosy obrabotki
opytnykh dannykh pril modelirovanii namagnichivaniya
rel'sov)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol &, Nr 2,

ABSTRACT:

Card 1/8

pp 247-254 (USSR)

In the introduction of Part 1 of this paper (same journal,
1957, Vol V, Nr 3, pp 4u2-451) the author reviews in
detail the information hitherto published in the Soviet
Union as well as abroad relating to electro-magnetic
defectoscopy, mentioning also the advantages and the
drawbacks of certain ultrasonic defectoscopes available,
for instance, in the U.S.A. snd Germany. Summarising the
results of investigations carried out in the Siberian
Physico-Technical Institute, A. B. Sapozhnikov states that
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Investigation by Means of Defectoscopy of Railway Rails in HMobile

Magnetic

Fields, 3. Certain Problems of Evaluation of EZxperimental

Data Obtained in the Case of Simulating cn Models of Magnetisation

of Rails

Card 3%/8

to varicus harmless rail non-uniformities. In the case

of low speeds, this is of little consequence since it is
always possible to stop and clarify whether the response
was due to a harmless or a dangerous non-uniformity.
However, at high speeds the gseparating-out of the useful
signals is a very acute problem, The author believes that
this can be solved on the basis of the part played by the
eddy currents, induced in the rails by the mobile source

of the magnetic field, in the formation of the field of the
defect. From the point of view of practical rail
defectoscopy, the author considered it of interest to study
the problems of magnetisation of such components under
travelling conditions, the intensity of the eddy currents
generated in the rails, the possibility of applying these
eddy currents for defectoscopy purposes and also the
problem of separating out useful sigrals, In the first
instance the author investigated the mathematical relations
governing the magnetisation of the rails under conditions
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Investigation by Means of Defectoscopy of Railway Rails in Mobile
Magnetic Fields. 3. Certain Problems of Bvaluation of Experimental
Data Obtained in the Case of Simulating on Models of Magnetisation

of Rails

of movement, using the Maxwell equations, (Eq.l, P 447 of
Part 1), He arrived at the conclusion that the problenm
of the density of eddy currents in components during
magnetisation by a mobile source can be reduced to the
solution of an integro-differential equation; he does not
deal with the boundary conditions vhich have to be taXen
into consideration when solving these equations, Igs.(9)
and (10), p 449 of Part 1. In the second part (same
journal, 1958, Vol 6, Nr 1) the author deals with the
technique of simulating the electro-magnetic phenomena on
suitable analogues. The analogy criterion of electro-
magnetic phenomenon for the case that the source of The
d.c. magnetic field and the body magnetised by it are
moving relative to each other was formulated for the first
time by the author of this paper in his dissertation
"pApplication of the Analogy Theory to the Problem of Rail
Defectoscopy (8verdlovsk, 1947 and Dokl. Ak, Nauk, 1949,
Vol 69, pp %7 etc). The problen of analogy of electro-

Card 4/8 magnetic phenomena under conditions of relative movement

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8"



86-00513R001860310013-8

SR PR AR IS E OIS BV B T SRR e e

80V/126-6-2-7/34
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Magnetic

Fields., 3. Certain Problems of Evaluation of Bxperimental

Data Obtained in the Case of Simulating on Models of Magnetisation

of Raills

were studied in greater detail by I. M. Kirko ("Fhysical
Analogy and Analogy in the Magnetisatlion of Ferromagnetic
Bodies", Ac.Sc., Latvia, Riga, 1955). On the basis of
the relations derived from these analogy conditions, the
authors designed apparatus for simulating under laboratory
conditions the phenomena taking place in rails during
magnetisation by a source moving with a speed of 50 km/hr,
The translatory motion was substituted by rotary motion
and measures were taken to compensate the dissimilarity
caused by the fact that a gtraight rail was substituted
by a curved rail. The rail specimen for the test was
machined from the tyre of a railway wheel which from the
point of view of its chemical composition and method of
manufacture was similar to that of rails and was also
satisfactory as regards shape, dimensions and uniformity
of the material. The outer diameter of the model was

104 c¢m and the distance between the centres of the poles

card 5/8°f the model electromagnet was 12.6 cm. A magnetic shunt
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was used which in the given case was about 25 times as
long as the distance between the poles of the electro-
magnet, A photo of the equipment is shown in Fig.2, p 80
of Part 2., In this part the author does not consider the
problem of applying the results of mnodel tests for the
case of magnetisation of rails under real conditions of
operation. In the model a specific rail type was used,
whilst in reality rails of various types are encountered
differing in dimensions, degree of wear, method of
manufacture;and the rails nay also be affected by the
temperature and by semsonul changer. Furtherwore, 1t was
found that the rail model heats up during rotation inside
a megnetic field. Therefore, in the here published third
part the author analyses in the first approximation the
influence of the difference in the rails used under real
conditions from those used in models so as to establish
the types of rails for which the model resultes are

Card 6/8 applicable and also the influence of the relative movenent
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Fields, 3. Certain Problems of Evaluation of Bzperimental

Data Obtained in the Case of Simulating on Models of Magnetisation

of Rails

between the source of the magnetic field and the body
magnetised by that field. It was found that in the first
approximation the experimental data obtained with type IA
rail models are applicable to rails of other types used

in railway transportation, whereby in the case of
differences in the geometry, the magnetic and the electric
properties of rails from those of the model, the similarity
of the phenomena 1s achieved by changing the opplied limits
of the speed of movement of the source of the magnetic
field, Appropriate relations are derived for evaluating
the speed of movement of the source of the magnetic field
relative to the rails and some other physical magnitudes
from the data of model experiments, It was found that
detection of defects by means of the induced eddy

currents is more effective for modern heavy type rails

than for the older lighter type rails,
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of Railsg

There are 3 figures, 2 tables and 10 references, 9 of
which are Soviet, 1 English,

ASSOCIATION: Institut fiziki metallov Ural'skogo filisla AN SSSR
(Institute of Metal Physics, Ural Branch of the Ac.Sc.,

USSR)
SUBMITTED: August 24, 1957
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Applications

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8"



AUTHOR:
TITLE

"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8

DEF ey R s LAt

R TSRS T

iatt AT IAL £  Tlgp

Vlasov, V. V.

S — g

DeTectoscopy Studies on Railroad Rails in Moving Magnetilc
Fields (Issledovaniya po defektoskopil zhe leznodorozhnykh
rel'sov v dvizhushchikhsya magnitnykh polyakh).

4, Study of the Eddy Currents Induced in Rails from

their Recction or the Primary Field (Izucheniye vikhrevykh
tokov, navodimykh v rel'se po reaktsii ikh na pervichnoye
pole)

PERIODICAL: Fizika Metallov i lietallovedeniye, 1958, Vol 6, Hr 3,

pp 426-43% (USSR)

ABSTRACT: In Part I of this paper (1957, Vol 5, Fr 3, pDp qn2-451)

hitherto published information was reviewed and a
mathematical analysis of the problem was presented,

Tn the second part (1958, Vol 6, Nr 1, pp 74-82) the
gstraight rail was substituted by a circular strip of
similar metal, In Part III (1958, Vol 6, Nr 2,

pp 247-254) the author analysed in the first approximation
the influence of the differences in the rail analogue used
in the model from rails operating under real conditions
and he arrived at the conclusion that detection of defects
by induced eddy currents is more effective in the case

Card 1/5 of modern heavy type rails than in the case of older
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Defectoscopy Studies on Railroad Rails in Moving Magnetic Fields
4. Btudy of the Eddy Currents Induced in Raile from their
Reaction on the Primary Field

lighter rails, In this fourth part of the paper the
author studies the eddy currents in the rail on the basis
of the reaction of this current in the primery
magnetic field, The investigation consisted of measuring
the longitudinal and the transverse components of the
resulting field at the side surface of the rail model in
the region of the leading pole of the electro-magnet.
The relative location of tae electro-magnet, the part of
the circular model of the rail and of the coordinate
system are shown in Fig,l, The field was measured
ballistically by ejecting a small flat coil from the side
surface of the rail model beyond tBe limits of the field,
The coil constant was 130 turns-cm® and the area of 5
contact with the surface of the rall analogue was 1 cm™,
The experiments were effected with the electro-magnet
described in the earlier part of the paper under the
following conditions: the distance between each of the
pole ends and the surface of the rail model was 5 wm, the
Card 2/5 MMF was 6600 ampere turns, the speed of movement of whe
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Defectoscopy 8tudies om Razilrcad Haile lu Lioving Magpetic Fields
4, 8Study of the #ddy Currents Induced irn Rails from their
Reaction on the Primary Field
rail model relative to the electro-magnet was 500 r.p.a.
These data relate to the case of magnetising the rail
by similar electro-magnets with distances between the
pole ends of the electro-magnet and the rail equalling
17.5 mm, an HMF of 2% OGO ampere turns and a speed of
moveument of the electrc-wmagnet of 25 km/hr, The reactions
of the eddy currents on the priuary magnetic field were
measured by measurin; bthe induction in the core of the
model by means of a ballistic method using switching of
the current in the electro-mzgnet in presence and in
absence of movement of the model., The speed of umoveuent
was such as to correspond to a speed of 45 ka/hr on the
rails. The results of measurements of the induction in the
core of the electro-magnet are entered in the gruph, Fig 6
and it can be seen that the induction in the core during
movement 1is less than in thes absence of movement, due to
the eddy currents induced in the ralils, The induction in
Card the air gap was also measured by a ballistic method and
3/5 the results are grephed in Fig 7; it can be seen from this
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Defectoscopy Studies on Railroad Rails in HMoving Magnetic Fields
4, 8tudy of the EBddy Currents Induced in Rails from their
Reaction on the Primary Field

grapn that,even at a low speed of movement and at a
relatively low externul MMF, the distribution of the
induction in the air gap differs considerably from that
pertaining to static conditlions. An approximate
calculation is also made of the level of the eddy currents
induced in the rails, The author summarises his
concluslony thus: it 1s shown thet the magnpetic field in
the neighbourhocod of the side surface of the rail head
will increase appreciably in the case of/moving electro-
magnet as compared to a static field even if the speed

is only 25 km/hr and the MMF is 23 ampere turns; The
most intensive increase will be observed for the longi-
tudinal field component under the pole and in the reglon
adjacent to the inter-pole space of the electro-magnet,

which indicates that relatively intensive,predominantly
transverse currents are generated under these sections of

the pole, It was established that, as a result of the
motion, the induction in the core of the electro-magnet
decreases and in the air go2p between the poles and at the
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Defectoscopy Studies on Railrozd Reils in Loving idagrzetic Pizlds
4, Study of the Bddy Current: Induced in Rails from their
Reaction on the Primary Fileld

rall surface a considerable redistribution takes place,
the induction decreasing under the frontal and increasinb
under the rear edges of the poles. An approximate
eveluablon is glven of the order of megbibude of the
current in the rail according to which in a type I-A
rail it amounts to about S0 A/cm for = speed of moveusnt
of the magnetic field of 45 km/hr and an external MMF
of 24 000 aunpere turng.
There are 7 figures and 8 references, 7 of which are
Soviet, 1 German,
ASSOCTIATION: Irstitut fiziki metazllov Ural'skogo filizla AN SSSR
(Institute of lietal Physics, Ural Branch of the Ac.Sc,USSR)
SUBMITTED: September 11, 1957

1. Tracks--(Railroad)--Inspection equipment 2. Tracks (Hailroad)
--Magnetic factors 3. Tracks (Railroad)--Model test results
4. Electric currents--Applications 5. Electromagnets-~Applications
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_AUTHOR:  Vlasov, V.Vu

TITIE: Investigation Relating to the Defectoscopy of Railroad
Rails in Mobile Magnetic Fields. Part 5. Study of the
Eddy Currents Induced in the Head of = Rail by Means of
an Electric Field at its Surface (Issledovaniya Do
defektoskopii zheleznodorozhnykh rel'sov ¥
dvizhushchikhsya magnitnykh polyakh. 5. Izucheniye
vikhrevykh tokov, navodimykh v golovke rel'sa po
elektricheskomi polyu na poverkhnosti yoye)

PERIODICAL:Fizika metallov i metallovedeniye, 1958, Vol 6,
Nr 4, pp 628-632 (U_SSR)

ABSTRACT: Part 1 of this paper was published in Fizika mstallov
i metallovedeniye, Vol 5, Nr 3, 1957, pp 4u2-4513
Part 2 in Vol 6, Nr 1, 1958, pp 74-81; Part 3 in Vol 6,
Nr 2, 1958, pp 247-254; Part 4 in Vol 6, Nr 3, 1958,
pp 426-43%2. For the purpose .of detecting transverse
cracks in railheads by means of eddy currents induced
in them by a mobile source of a field, the longitudinal
component of the current is of considerable importance.
The current density in the railhead and at the joint
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_ Investigation Relating to the Defectoscopy of Railroad Rails in
Mobile Magnetic Fields. Part 5. Study of the Eddy
Currents Induced in the Head of a Reil by Means of an
Electric Field at its Surface

between the head and the neck was evaluated by
K.M.Polivanowv (Ref.l) in the case of magnetisation with
a relatively weak transverse field moving at a high
speed. As far as the author is aware, no similar
investigations kave been made for the case of
magnetisation with a relatively strong field. He
considered it of interest to evaluate, at least by means
of a rough approximation, the longitudinal component of
the current density in the railhead in the case of
magnetisation under such conditions with a strong
magnetic £field. In this paper experiments are described
which were carried out for studying the longitudinal
component of the electric field potential at the side
surface of a railhead by simulating on models, as
described in Parts 1 and 2 of this work (Ref.2 and 3).
On the basis of these investigations an approximate
evaluation is given of the longitudinal component of

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8"
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Investigation Relating to the Defectoscopy of Railroad Reils in
Mobile Magnetic Fields. FParty 5, Study of the Eddy Currents Induced
in the Head of a Rail by MNeans of ap Blectiric Field at its Surface

the current density in the railhead. A sketch of the
metering arrangement is shown in Fig.l. The obtained
results are graphed in Fig.2-5. It was established
that it is possible to evaluate approximately the
longitudinal relative speed of the component of 4the
current densities induced in parts which are moving -
inside a magnetic field on the basis of the components
of the electric field potential. It is shown that the
longitudinal component of the electric field potential
at the side surface of the railhead, and thus also the
respective component of the current density in the
railhead, is identicel to the respective component of
the current density in the railhead within the area cof
the inter-pole space of the electromagnet. 4 relation
has been derived for the dependence on the speed of
movement of the potential of the electric field for the
railhead section located in the centre between the poles
card 3%/4 of the electromagnet. An approximate evaluation is
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_Investigation Relating to the Defectoscopy of Railroad Rails in
Mobile Magnetic Fields. Part 5. Study of the Eddy Currents Induced
in the Head of a Rail by Means of an Electric Field at its Surface

given of the longitudinal component of the density of
eddy currents in the railhead for a particular case,
whereby the current density in the section of the
railhead located in the centre between the poles of an
electromagneai is large enough for detecting defects.
There are 5 figures and 5 references all of which are
Soviet. :

ASSOCIATION: Institut Fiziki Metallov Ural®skoge Filiala AN SSSR
(Institute of Metal Physics, Ural Branch of the AS USSR)

SUBMLTTED: 1lth Septeuber 1957.
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AUTHOR:  Vlasov, V. V. SOV/126-6-5-5/43
e e
TITLE: Investigations Relating to the Defectoscopy of Railroad
Rails in Moving Magnetic Fields (Issledovaniya po
defektoskopii zheleznodorozhnykh rel'sov v dvizhushchikhsya
magnitnykh polyakh)
6. Investigation of the Magnetic Flux in the Railhead
(Izucheniye magnitnogo potoka v golovke relisa)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 5,
pp 794-803 (USSR) .

ABSTRACT: This is part of a long study by the author of the problenm
of detecting defects in rails by means of magnetic flelds
generated from a magnet moving along the rails,

Parts 1 to 5 were published in various earlier issues.
Part 7 "Approximate evaluation of the surface effect in
the railhead" is published in Vol 6, Nr 6, of
this journal, pp 1006-1010., Part 8, Vol 7, 1959, Nr 1,
pp 159-160, deals with the topography of the eddy
currents in the railhead, Parts 9 and 10, Vol 7, Nr 2,

pp 186-191 and %19-%20 deal respectively with the role

of eddy currents in the formation of the field of a
defect and the study of the magnetic flux in the railhead

Cardl/4 for various dimensions of the air gap in the magnetic
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Investigations Relating to the Defectoscony 0f Reilrozd Bzils in
Moving HMagnetic Rails. 6. Investigation of tae Magnetic Flux io
the Railhead

on the rail sice. The longitudinal somporent of the

flux in the section of the rail located in the ceatre

of the space between the poles of bhe electromagnet
decreases with increasing spend and this decraase will te
the more pronounced the higher the sntensity of the
external field. With increzsing @isplacement of a
section of the railhead from tre first pole of the
electromagnet to the second in Hhe direction of movament,
the eddy currents 1n the reilhead begcome atuenuated. The
results have the important praciical consequence that in
the case of inspection of components which are in move-
ment it is no® advisable %o anply intensive external
fields., There are 10 figures snd 19 rererelCes, 17 of
which are Sovieb, 2 English.

ASSOCIATION: Institut fiziki metallov Yral'skogo f£iliala AN SSSR
(Institute of Metal Physics, Ural Branch, Ac.Sc. USSR)

SUBMITTED: October %1, 1957
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AUTHOR: Ylaso¥s.VeVe. .. S0V/139-59-1-34/3%

TITLE: On B,F. Kononkov's paper "gddy Currents in Massive Bodies
Moving in a Constant Magnetic Field of Concentrated
Sources" (Po povodu stat’i B.F. Kononkova "Vikhrevyye
toki v massivnykh telakh dvizhushchikhsya v pos toyannom
magnitnom pole sosredotochennykh istochnikov') '

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika,
1959, Nr 1, pp 174-175 (USSR)

ABSTRACT: Kononkov's paper (Ref 1) is alleged to contain a number of
inaccuracies., The main mistake consists in the following.
Kononkov assumed that the eddy current density is
proportional to the electric field when the ferromagnetic
body moves in a magnetic field. In fact this
proportionality occurs only in one special case (Ref 10).
As a matter of fact the density of eddy currents in a
body moving relative to a source of a magnetic field is
given by:

b =% (E+yxB)

Card 1/2 where 0 Fis fﬁe current density, ¥ is the electrical
conductivity, E is the olectric field, ¥y 1is the
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On B,F. Kononkov's paper "gddy Currents in Massive Bodies Moving in

a Constant Magnetic Fleld of Concentrated Sources”
velocity of the body relative to the field and B is the
magnetic induction. Thus the relation & = YE will only
hold in the direction of motion in which case y x B = 0.
There are 10 references, of which 2 are English and

8 Soviet.

. ASSOCIATION: Institut Fiziki Metallov AN SSSR (Institute of
Physics and Metals, Academy of Sciences of the USSR) .

SUBMITTED: DegembeT 7: 1958
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AUTHOR’__IEEESZ;_X;—IL__& SOV/126-7-1-28/28

TITLE: Tnvestigations Relating to Defectoscopy of Railroad Rails
in Mobile Magnetic Fields. Part 8. Approximate Scheme of
the Eddy Currents in the Railhead (Issledovaniya po
defektoskopil zheleznodorozhnykh rel'sov v dvizhushchikhsya
magnitnykh polyakh. 8. Primernaya skhema vikhrevykh
tokov v golovke rel®sa)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 1,
pp 159-160 (USSR)

ABSTRACT: Part 9 of this paper is published in the 1959, Nr 2 issue
on pp 186-191 "On the role of eddy currents in the
formation of the field produced by a defect". Part 10 is
published in the 1959, Nr 2 issue on pp 319-320 "Study of
the magnetic flux in the railhead in the case of differing
air gaps in the magnetic circuit”.

If defects in rails are to ve detected by means of eddy
currents induced in them by the magnetic field, it 1is
necessary to have some idea of the topography of fYhese
currents. For instance, the possibility of detecting
defects of one type or another will depend on the direction
of the eddy currents. For jinstance, it can be anticipated

Card 1/5that cracks located in a direction perpendicular to the
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Investigations Relating to Defectoscopy of Railroad Rails in
Mobile Magnetic Fields. Part 8. Approximate Scheme of the Eddy
Currents in the Railhead

lines of the current flow would be detected more
effectively than cracks at other angles relative to this
flow and tha’ it will not be possible to detect such
eracks if the lines of the current flow are tangential
to the wall of the cracks. The topography of eddy
currents in rails depends on the method of magnetising
them. So far, it has not been possible to compile a
detailed topographical scheme of eddy currents in a rail
magnetised "longitudinally" by a mobile field of a d,c,
fed []-shaped electromagnet., However, on the basis
of results published in earlier parts of this paper
(Refs 1~3), it is possible to mesent for the given case
an approximate scheme of eddy currents in the railhead
and the description of this scheme is the subject of
this paper. The eddy currents developing in the railhead
can be imagined as being formed as a result of super-
position of separate excitations caused by the longi-
Card 2/5 tudinal and the transverse components of the current.
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Mobile Magnetic Fields, Part 8., Approximate Scheme of the Zddy
Currents in the Railhead

These are produced by the respective components of the
magnetic flux, These fluxes and the eddy current
components induced by them are represented diagrammatically
in Fig 1, p 160, Fig la (top) shows the transverse
component of the flux and the longitudinal component of
the eddy current induced by it, Fig 1b indicates the
longitudinal component of the flux and the transverse
component of the current generated by it., In Fig 1 the
currents are represented by toroids cut by the plane of
the drawing which is imagined as being a vertical plane
dividing the profile of the rail into two symmetrical
halves., Polarities are assigned to the current compon-
ents taking into consideration the directions and the
character of the changes of the components of the flux
in the respective parts of the railhead during movement
of the source of the magnetic field, As was found
experimentally, Ref 1, the transverse component of the
current in the sections of the railhead located below
Card 3/5 the internal edge of the first pole of the electromagnet
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Investigations Relating to Defectoscopy of Railroad Rails in
Mobile Magnetic Fields, Part 8. Approximate Scheme of the Eddy
Currents in the Railhead

in the direction of movement exceeds the longitudinal
component of the current, There is reason to assume
that the same relation g o Vv erTDSs the transverse
and the longitudinal components of the current in other
sections of the rail, particularly those located in the
interpole space of the electromagnet, In FiglB
(bottom) a scheme is drawn of the eddy currents in the
railhead taking this fact into consideration, It can
be seen from Fig 1B that the direction of the eddy
currents in the railhead depends on the location of the
section relative to the electromagnet; the eddy currents
in the sections located between the poles of the electro-
magnet have the same direction. The correctness of this
was confirmed by measurements of the magnetic flux in
the railhead (Ref 3) and of the longitudinal component
of the potential of the electric field at the surface
Card 4/ of the railhead (Ref 2), The eddy currentsdecrease in the
ar 5 direction from the first pole of the electromagnet (in
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Investigations Relating to Defectoscopy of Bailroad Rails in
Mobile Magnetic Fields, Part &. Approximate Scheme of the Eddy
Currents in the Railhead

the direction of movement) to the second (Ref 5)

and finally there is a change in the

direction of the current in the neighbourhocod of the
second pole, The directions of the eddy currents in the
sections of the railhead located in the space between
the poles of the electromagnet are favourable for
detecting longitudinal cracks but they are less
favourable for detecting transverse cracks.

There are 1 figure and 3 references,

ASSOCIATION: Institut fiziki metallov AN S8SSR (Institute of
Metal Physics, Ac. Sc., USSR)

SUBMITTED: October 31, 1957

(Note: This is a complete translation except for the
figure captions)
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AUTHOR: Vlasov, V. V. 8CV/126-7-2-5/39

R

TITLE: Investigation Relating to the Defectoscopy of Railroad

Rails in Mobile Magnetic Fields., Part 9. On the Role of
Eddy Currents in the Formation of the Field Produced by
a Defect (Issledovaniya Po defektoskopii zheleznodorozh-
nykh rel'sov V dvizhushchikhsya magnitnykh polyakh,
9, 0 roli vikhrevykh tokov Vv formirovanii polya
defekta)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 186-191 (USSR)

ABSTRACT: Part 10 of this paper,"Study of the magnetic flux in
the railbhead in the case of differing air gaps in the
magnetic circuit" ,is published on DD %319-320 of this
igssue. 1In earlier parts of This paper (Refs 1-5) the
author studied the electromagnetic phenomena occurring
in the case of movement of the source of a magnetic
field along & model of a rail which is free of defects.
The problem of detecting artificially produced longi~
tudinal and transverse defects and the shape of the
e.m,f. pulses induced in the search coil when the source
card 1/4 of the magnetic field and the magnetised component move
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Defectoscopy of Railrozd Rails in
9, On the Role of Eddy Currents in

the Formation of the Field Produced by a Defect
relative to each other was investigated in earlier

published work

paper (Befs 6,7

9f Khalileyev
The author considered it of interest

and the author of this

to study the degree of participation of eddy currents,
induced by the mobile magnetic field,in the formation

of the defect field.

In some cases it 1is
to achieve geometric similarity of the defects

not important
in models,

N. N. Zatsepin (Ref 8) has shown that in simulating on

models the magnetostatic

field of surface cracks it 1s

not necessary to adhere accurately to strict geometrical

similarity.

applies to the simulation on models
direct currents around cracks.
it has so far no

currents,

According to Sapozhnikov (Ref 9) the same

of the flow of

However, as regards eddy

t been determined to Wwhat

extent geometrical-similaritylof tne defects must be ad—

rered to.

the source of the magnetic field and
by it were in relative motion,

Card 2/4

In view of the fact that in the model experiments

the body magnetised
it was considered necessary
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Investigation Relating to the Defectoscopy of Railroad Rails in
Mobile Magnetic Fields, Part 9, On the Role of Eddy Currents in
the Formation of the Field Produced by a Defect

that the artificial defects should be near in shape and
dimensions to the real defects, In the here described
work the author studied one of the components of the
field of the defect by means of the e.m.f. generated in
the search coil during its passage above the defective
section, simultaneously with. the ‘megnétising coil, ‘I'he
artiticially produced defects (slots) are snown in the
drawing, Fig 1, p 187. On the basis of the obtained
results it is concluded thatithe formation of the e.m.f,
pulses is caused not only by the field of the defect
which brings about the magnetizetion of the component, but
also by the field of the eddy currents induced in the
components during their magnetization by the moving
source of the field. A critical speed was established
below which the defects are detected on the basis of
magnetization of the components, whilst above this speed
they are detected on the basis of the eddy currents. An
approximate evaluation is given of this critical speed

Card 3/4 as & function of the external e.m.f. for artificial
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Investigation Relating to the Defectoscopy of Hailroad Kails in
Mobile Magnetic Fields. Part 9. On the Role of Eddy Currents in
the Formation of the Field Produced by a Defect

defects of the type of a transverse crack in railheads,
Fig % shows an oscillogram of pulses produced by a field
source moving at a speed of 16 km/hr relative to the
rails, Fig 4 shows an oscillogram pertaining to the same
rail for a speed of movement of 40 km/hr., The dependence
of the critical speed for a defect simulating a transverse
crack in the railhead on the external e.,m.f. is graphed in
Fig 6; this graph was determined on the basis of the
relation expressed by Eq (2).

There are 6 figures and 11 Soviet references,

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal
Physics, Ac.Sc., USSR)

SURMITTED: November 30, 1957
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LUTHOR: Vlasov, V. V. S0V/126~7-2-39/39

TITLE: the Defectoscopy of Railroad
i ic Fields. Part 10, Study of the
lhead in the Case of Differing
the Magnetic Circuit (Issledovaniya po
i zheleznodorozhnykh rel’sov Vv dvizhushchikhsya
magnitnykh polyakh. 10. Tzucheniye magnitnogo potoka v
golovke rel'sa ri razlicnnom vozdushnom zazore V
magnitnoy tsepig

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, NT 2,
pp 319-320 (USSR)

ABSTRACT: The magnetization of ferromagnetic bodies located in an
open magnetic circuit differs from that pertaining %o
closed magnetic circuits. The problem of pagnetization
of a ferromagnetic in a circuit containing an air gap Was
investigated grapho-analytically by V. K. Arkad‘yev (Ref 1)
and experimentally on rings with a slot by v. V. Volkov (Ref 2%
¥, F., Panasenkov (Ref 3) investigated the magnetization
of rods and rails by means of a ] -shaped electromagnet
Card 1/5 being placed on them. Thegse investigations showed that the
2 aifference between the magnetization corresponding to the
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Investigation Relating to the Defectoscopy of Railrboad Rails irn
Mobile Magnetic Fields. Part 10. Study of the Magnetic Flux in the
Railhead in the Case of Differing Air Gaps in the Magnetic Circuit

apex of the hysteresis loop and the residual magnetization
of the body has a maximum for a certain air gap if the
field does not drop below a certain value. The distance
between the pole of the electromagnet and the rail during
magnetization of the latter under conditions of motion
has a similar influence on the magnetic flux in the
rail, The author considered it of interest to investigate
this point and for this purpose he studied the longitudinal
component of the magnetic flux in the railhead by means
of an analogue (Refs &4 and 5). Study of the lorgitudinal component
of the magnetic flux in the railhsad under conditions of
movement and various magnitudes of the air gap between
the poles of the electromagnet wnd the rail were carried
out on a test-rig described in earlier work (BRef 6).
For this purpose a []-shaped electromagnet was used, the
end pieces of which were flat at the side of the model
rail. The investigations consisted in oscillographic

Card 2/5 recording of the longitudinal component of the magnetic
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Investigation Relating to the Defectoscopy of Railroad Rzils in
Mobile Magnetic Fields. Part 10, Study of the Magnetic Flux in
the Railhead in the Case of Differing Air Gaps in the Magnetic

Circuit

flux produced as a result of integration of the g,m,f,

in the coil surrounding the head of the rail analogue.

The technique of investigation of the magnetic flux

was the same as described in earlier work of the author

(Ref 6). During the investigations the electromagnet

was placed in a position such as to obtain "longitudinal"

magnetization of the rail analogue, The novement of

the rail analogue correspornded to the movement of a

similar electromagnet relative to the rail with & speed

of 45 km/hr. The external magnetizing ampere turns

as well as the air gap were varied during the experiments.

The magnitude of the magnetic flwr was evaluated from

the corresponding oscillograms for the section of the

pailhead located along the centre between the poles and

the electromagnet, This means that determination of

the magnetization in the railhead was effected during

the time of passage of the respective section from the
card %/5 middle of the pole of the electromagnet (in the direction

BT
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Investigation Relating to the Defectoscopy of Railrosd Raile in
llobile Magnetic Fields. Part 10, Study of the Magnetic Flux in
the Railhead in the Case of Differing Air Gaps in the Magnetic
Circuit
of movement) up to the middle of the distance between
the poles of the electromagnet. The results of these
investigations are graphed in Fig 1, which shows tha
dependence of the magnetic flux in the section of thre
~ railhead located in the cenbtre between the poles of
the electromagnet and the air gap between the pole and
the rail at various magnetic field intensitise. It can
be seen from the graph that the longitudinal component
of the magnetic flux in the railhead has & naximum for
an air gap of a certain megnitude and not too nigh
e.m.f. values, This appears most clearly from curve 2
relating to an m.m.f. of 10 000 ampere turnsj the
dependence of the £lux of the air gap with increasing .
magnetizing ampere turns is less pronounced; in the case
of 20 000 ampere turns (curve 4) it practically ceases,
It is pointed out that in the case of a decrease in the
m,m.f., for instance in the case of changing over from
Card 4/5 20 000 to 10 000 smpere turns, i.e. from curve 4 to
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Investigation Relating to the Defectoscopy of Bailroad Rails in
iiobile Magnetic Fields, Part 10. Study of the Magnetic Flux in
the Railhead in the Case of Differing Air Gaps in the Magnetic
Circuit

curve 2, the flux will decrease less in the case of an
air gap between the pole of the electromagnet and the
rail, d, = 20 mm (d = 5.5 mm for the rail analogue)
than fo%‘ an analogous change in the case of larger or
smaller air gaps, for instance d; = 10.5 and 38.5 mm
respectively. The dependence of~ the longitudinal

component of the magnetic flux on the air gap in the
case of relatively small magnitudes of the external
mobile field is in agreement with the results obtained
by investigation in static fields (Refs 2 and 3) and
this is attributed to the demagnetizing effect of the
surface of the ferromagnetic.
. There are 1 figure and © Soviet references.

ASSOCTATION: Institut fiziki metallov AN 8SSR (Institute of lietal
Physics, Ac.Sc., USSR)

SUBMITTED: November 30, 1957
(Note: This is a complete translation except for the

Card 5/5 figure caption)
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AUTHORS:: vliasov, V.V., Vorob'yev, A.Il. and Uspenskiy, Ye.I.

TITLE: Investigatiohs Relating to the Defectoscopy of Railroad
Rails in Moving Magnetic Fields. 13. Defectoscope for

Testing Rails at lligh Speeds

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4,
pp 527-533 (USSR) :

ABSTRACT: This is one of a long series of articles on the subject
of detection of rail failures by means of magnetic
fields moving at speeds which are acceptable in normal
railroad operation. Increasing the speed of movement
of the test apparatus is of considerable interest in
tracks with high traffic densities. This problem
has been relatively iittle studied. In earlier parts
of this work (Ref 2 and 3), the theoretical and
experimental fundamentals of rail defectoscopy in moving
magnetic fields are described. Particularly, it is
shown that it is possible to detect defects in rails at
relatively high speeds of movement, of up to 90 km/hr.
It was established that magnetization of the rails by
moving sources induces in the rails relatively intensive

Card 1/5 eddy currents which participate in the formation of the
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Investigations Relating to the Defectoscopy of Railroad Rails in
Moving Magnetic Fields. 13. pefectoscope for Testing Rails at High
Speeds

defect ficld; the role of these currents is the more
important the higher the speed of movement of the
external magnetic field, The obtained results show

that it is possible to utilise eddy currents induced in
the rails by a moving magnetic field for rail
defectoscopy purposes. studying the shapes of the emf
pulses induced in the search coil by dangerous and
non-dangerous rail defects and by metallic components

of the track structure enabled relatively satisfactory
solution of the problem of separating out useful signals.
This cnabled the introduction of considerable changes in
the practice of testing rails by means of moving
magnetic fields. In this paper the design is described
of apparatus fitted in an ordinary passenger wagon and
intended for detecting defects in the track rails, The
here described defectoscopy apparatus was built in 1952
(Ref & and 5) by modifying a relatively older type
defectoscope wagon (Ref 6) which operated at a speed of
30 to 35 km/hr. The basic circuit is shown in Fig 1 and

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8"
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Investigations Relating to the Defectoscopy of Railroad Rails in
Moving Magnetic Fields. 13. Defectoscope for Testing Rails at High

Speeds

Card 3/5

in general its conception is not original. The search
equipment consists of a coil which is located in the
middle between the poles of an electromagnet, the plane
of the windings of which is perpendicular to the
longitudinal rail axis. The coil is fitted on a

0.5 mm thick sledge of non-magnetic stainless steel.

The emf induced in the search coil is recorded on a

35 mm film from an oscillograph; one cassette contains
up to 300 m of film; the film consumption is about 5 m
per kilometre of track, recording the signals from both
rails of the track. The power supply is from a current
type rail dynamo. The here described defectoscope wagon
enables detecting defects in rails irrespective of
weather and it can travel with a speed of up to

90 km/hr. Defectoscopes described by A.A.Kosarov (Ref 8)
and others (Ref 9) operate at a running speed of 55 km/hr.
The defectoscope wagon detected satisfactorily the
following defects: relatively highly developed shallow
transverse cracks in the railheads; relatively small

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8"
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Investigations Relating to the Defectoscopy of Railroad Rails in
Moving Magnetic Fields. 13, Defectoscope for Testing Rails at High
Speeds
transverse cracks in the railhead located on one side of
the vertical axis of the rail at relatively small depths;
relatively developed transverse cracks in welded joints
and also cracks which extend from the foot to the head
of the rail and transverse rail cracks; longitudinal-
horizontal layering of the railheads; longitudinal-
transverse cracks (as shown in the photo, Fig 5)
and more complicated defects (shown in Fig 6)., If the
here described defectoscope is used, additional inspection
can be reduced to a minimum. Some information is given
about its characteristics and sensitivity. There are
8 figures, 1 table and 14 references, 12 of which are
Soviet, 1 German and 1 English.

n.b. In part 14 of this series (pp 689-693, Vol 7, Nr §)
the substitution of the cinefilm recording by a
magnetic tape recording is described and this is
Ccard 4/5 stated to be considerably more satisfactory.
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Investigations Relating to the Defectoscopy of Railroad Rails in
Moving Magnetic Fields. 13, Defectoscope for Testing Rails at High
Speeds

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal
Physics, AS USSR)

SUBMITTED: December 19, 1958
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Viasov, V.V., Subbotin, Yu.S. and Babushkin, V.1,

Investigations Relating to Defectoscopy of Railroad Raiig
in Moving Magnetic Flelds, 1%, On Applying a Magnetic
Memory in the Defect Checking of Rails (Issledovaniya pv
defektoskopii zheleznodorozhnykh rel'sov v dvizhushehikh-
sya magnitnykh polyakh. 14, O primenenil magnitnoy
pamyati pri kontrole relfsov)

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, N» 3,

ABSTRACT:

Card 1/3

pp $89-693 (USSR)

This is one of a long series of artlcles on the subjeat
of detection of rail failures by means of magnetic fields
moving at speeds which are acceptable in normal railroad
operation, In the case of a speed of 45 lm/hr, the rail
test truck travels a distance of 12.6 m in one ses; and
in the case of travelling at a speed of 90 km/hr it
traverses the same distance in half a second. In the
given cases the duration of the signals produced by
transverse cracks in the railheads are 4 and 2 mssc
respectively. During that time 1t is necessary to
record not only the presence of an electromagnetic
disturbance above the defective parts of the rail but it
is also necessary to determine its character, i.e. the
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Investigations Relating to Defectoscopy of Railroad Rails in Moving

Magnetic Fields. 14. On Applying a Magnetic MemoTry in the Defect
Checking of Rails

shape of the e.m.f. induced in the search equipment of
the defectoscope. At present such defectoscope equipped
vehicles are fitted with an optical method of recording
signals from the defects onto & normal negative cinefilm.
The authors propose to substitute this by recording on a
magnetic tape. The block schematics of the recording
circuit are shown in Fig 1. A single 6,35 mm wide tape
is used for recording the signals induced by both rails
of the track. The kilometre markings are produced by
changing the amplitudes of the signals by means of plates
placed onto the sleepers. A schematic diagram of the
signal reproduction mechanism 1s cshown in Fig 5
Experiments have shown that the signals produced by
defects of rails and also by other metallic components of
the truck can be satisfactorily detected from the
magnetic tape recordings. Any part of the recording cal
be analysed in detail by keering the tape still relative
to the rotating disc carrying the reproduction heads.

If the tape moves at a certain speed relative to these

Card 2/3
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Investigations Relating to Defectoscopy of Railroad Rails in K
Magnetic Fields. 1%, On Appiying a Magnetic Memory in the Def
Checking of Rails

rotating reproduction heads, the signals recorded can be

read off. The tape recordings allow easy ampiification

of the e.m.f. curves in amplitude as well as in %ime,.

The first is achisved by contreclling the amplification,

the second by inecreasing the scanning spesd,

Consequently, the magnetic tape is a considerably more

flexible tool for detecting rail defects than cinefilm
Card 3/3 recordings. . L

There are 5 figures and 7 references, ) of whicn are

ovine
g

vi
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Soviet, I English and I International.

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Metal Physics, Ac.Sc. USSR)

SUBMITTED: August 12, 1958
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Investigatigﬁs'Relating”to the Defectoscopy of Railrocad
Rails in Moving Magnetic Fields. 15. Spectra of Signals
from Certain Defects

PERTODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 6,

pp 837-841 (USSR)

ABSTRACT: This is one of a long series of articles on the subject

Card 1/3

of detection of rail failures by means of magnetic fields
moving at speeds which are acceptable in normal railroad
operation,

The spectral composition of signals produced during high-
speed defectoscopy of rails has so far not been studied.
The authors investigated experimentally the spectral
composition of three types of signals which occur most
frequently in rail defectoscopy and are produced by
transverse and longitudinal cracks in the railhead. Since
the signals produced by the defects consist of non-
periodic pulses, it is difficult to determine their
spectral composition by currently used experimental
techniques. However, spectra of non-periodic pulses can
be studied by periodic repetition of the investigated pulse

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310013-8"
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shape. This substitution is based on the relation between
the spectrum of the individual pulse and the spectrum of
periodic sequence of such pulses, dealt with in the book
gpectra and Spectrunm Analysis™ by A. A. Kharkevich
(Moscow, 1953). The mathematical analysis of this
relation is briefly discussed and it is shown that the
curve of the continuous gspectrum represents the geometrical
loci of points TA characterizing the line spectrum of a
periodic sequence of pulses formed by repeating the pulse
under investigation. Investigations were carried out by
means of a model described in earlier parts of this series
of articles (Refs 5 and 6). A diagram of the experimental
rig is shown in Fig 1. It consists of a circular model of
the rail which rotates under a d.c. fed electromagnet.
The investigated defects were produced artificially by
transverse filing of the rail model as described in an
earlier paper of this series (Ref 2). To separate the
studied pulse from those produced by other defects a
simple switching device was used, by means of which the
Card 2/3% amplifier was short-circuited during passage under the
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. Moving Magnetic Fields. 15. Spectraz of Signals from Certain Defects

electromagnet of all the defects except the one actually
studied, Oscillograms of the pulses produced by
transverse cracks in the railhead are reproduced in Fig 2,
the spectra of the signals are reproduced in Fig 3. It

is concluded that the frequencies corresponding to the
maximum spectral density of the pulses produced by the
defects are practically equal, for a given speed of
movement of the defectoscope, irrespective of the
diffu:ences in the shape of the pulses produced by the
defects. With increasing speed of movement of the
defectoscope, the spectrum of the pulse will change, the
maximum spectral density will shift towards higher
frequencies and the entire spectrum will become blurred

as a result of an increase in the high frequency components
of the spectrum,

There are 3 figures and 9 references, 8 of which are Soviet
and 1 English.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal

Physics, Ac.Sc., USSR) 3
SUBMITTED: February 26, 1959
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AUTHORS: Vlasov, V.V, and Korobkova, L.I.

TTITLE: Investigations Relating to the Defectoscopy of Railroad
Rails in Moving Magnetic Fields. 16, Study of the
Possibility of Detecting Defects from Their Reaction on
the Primary Field

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 6,
pp 937-939 (USSR)

ABSTRACT: This is one of a long series of articles on the subject of
detection of rail failures by means of magnetic fields

moving at speeds which are acceptable in normal railroad
operation.
At present the wagon which carries the defectoscopy
apparatus is pulled by means of a separate locomotive.
However, it would be useful to be able to attach the
defectoscopy wagon to any train. This would be possible
only if the test apparatus were not less than 100 mm
above the rails, which requires increasing the air gap
between the electromagnet and the rail from 10-30 mm to
100 mm and to 1lift to. the same level the search equipment.

Card 1/% This obviously leads to a considerable drop in the
sensitivity of the defectoscope. The authors considered
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S0V/126-~7-6-22/24
Investigations Relating to the Defectoscopy of Railroad Rails in
. Meving Magnetic Fields., 16, Study of the Possibility of
Detecting Defects from Their Reaction on the Primary Field

it of interest to study the possibility of detecting
defects from their reaction on the primary field and
particularly from the disturbance of the magnetic flux
in the core of the magnetizing electromagnet,. Therefore,
they studied the possibility of detecting an artificial
defect of the type of a transverse crack in the railhead
for various vertical distances from the rail to the
electromagnet, which is used for generating the magnetic
field above the rail, the search coil being located
directly on the core of the electromagnet. The
investigations were carried out by using a model, dealt
with in earlier parts of this series of articles,
Refs 2 and 3., A diagrammatic siketch of the model is shown
in Fig 1. For magnetizing the rail model, an
electromagnet was used with a core made of 0,35 mm thick
transformer sheet (30 mm wide, with a packet width of
20 mm). The experiments revealed that, at least

Card 2/3 extensively developed defects, can be detected in rails
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SO0V/126-7~0-22/24
Investigations Relating to the Defectoscopy of Railroad Rails in
Moving Magnetic Fields, 16. Study of the Possibility of Detecting
Defects from Their Reaction on the Primary Field

by means of an electromagnet located 100 mm above the
rail and that the defects can be detected more easily by
means of a coil located on the second (trailing) pole ia
the direction of movement than on the first pole (pole S
of Fig 1), The authors recommend that for solving the
problem the carried out laboratory experiments should be
supplemented by experiments on normal tracks.

There are 3 figures and 3 Soviet references.

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Metal Physics, Ac.Sc., USSR)

SUBMITTED: April 7, 1958
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80V/126-8-5-7/29
- AUTHORS: Vlasov, V.V., and Yershov, R,Ye.

TITLE: ‘On the Dependence of a Crackgtype Defect Field on the
Thickness of the Metal Layer Covering It

PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, 1959, Nr 5,
pp 689-693 (USSR)

ABSTRACT: On the basis of an experimental and thecretical
investigation of the dependence of the field of a
¢ylindrical defect on its depth of location,

A.P. Sapozhnikov (Ref 2) concluded that the leakage
field is caused not only by the walls of the defect but
also by the metal located above it, Therefore, with
decreasing thickness of the layer above the defect, the
intensity of the defect field should increase, but only
untll the defect zone of the metal is directly affected.
In the case of an open defect, such a zono is completely
absent and the defect field can be smaller still. To
verify this result, the authors studied artificial
defects which were covered with magnetically differing
layers (Refs 7,8,9). The main drawback of these earlier
experiments was that the defect was covered by a
separate plece of metal. In the present paper bY/
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S0V/126~8-5-7/29
On the Dependence of a Crack-type Defect Field on the Thickness
of the Metal Layer Covering It

experiments are described with strongly work-hardened
1% Si-steel plates 120 x 80 x 9 mm.  In these, the
defect (25 x 1.3 mm) simulating the transverse crack
was located in the centre of the plate (Fig 1) with its
length in the transverse direction and its breadth

(1.3 mm) in the direction of the longitudinal axis.

The plate was placed between the poles of an electro-
magnet, The dependence of the tangential component of
the defect field H on the induction B 1in the plate
for thicknesses of the material above the defect of o,
2.5, 7.% and 28.3 mm, is plotted in Fig 3. Fig 4 shows
similar curves for a defect breadth of 0,2% mm in the
absence of any material above the defect, and in the
presence of a 1,5 mm thick layer. Further data are
plotted in Fig 5. The experiments have shown that the
magnetostatic field of a crack-type defect inecreases
with decreasing thickness of the covering layer, which
is in agreement with the data in the literature for the
field of a cylindrical defect., The divergent results
obtained in earlier work of one of the present authors
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On the Dependence of a Crack-type D > .
of the Metal Layer Covering Itlp efect Finld on the Thickness

(Refs 7, 8) appzar to be diue to exper:

app=2 ot 00 eXperimental errors.
Acknowledgemants are expressed to Professor R.I. Yanus
for his eritical comments, o
There are 5 figures and 9 Soviet references,

ASSOCIATION: Institut fiziki metallcv AN SSSR
(Institute of Physies of Metals, Academy of VK/

__Belences, TESR)

SUBMITTED: March 31, 1959
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The Preparation R
Ar, purifieq by a
ized in a half-page
-mm diam, 6-mm high, cylindrical speci-
mens prepared from 8-10-time remelted 20-25-g powdex batches, which were
surface-ground ang acetone-~washed i

long rods weighing 65-70 g
long, Heating for hardness t
T and a one-minute diamong-

» 20 mm Roape
in, with 3-min hold at test EHEEE
Th: m.p. was

1l aperture ir. the speci-
n of the aperture, The modulus of normal

f the {1 xuralfresonancej’fr'e‘qﬁeizéy of a freely -
,;F“ESngded~castrrodfon“the"va‘c‘.ﬁﬁ“““ i ' by the senior author, et a],
o {in Atomhaya'energiyé, v.2, no.2, 1957, 152) an equipment which was also employed
for resistance measurements by m, i
A vacuum dilatometer -
~hess of the various alloys was ¢t C. The most
refractory of the alloys tested was found to be the alloy with 15% Np and 10% Mo.
Small (0.1-0.5%) additions of Fe, Ni, Cu i fractoriness of alj
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 ZreNb- B/755/61/000/003,
" Zr-Nb-M ! /060/603/0¢

9627
4 o

atlon. comprise 5 lou;’-.n-atc

(28 on pure Zr),
itsyn, V. I

15Nb-10 Mo
£0.5% each
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' Some properties of texnary B sclid solutions .. . - 8/755/61/000/003/009/027.

of Fe, Cu, Ni, and Ag its m.P. is'L,525°C.  E ut room T i 8,600 kg/mm?2, i, e,
i less than that of Zr (10,800 kg/mm?2), but at 900°C the E of the alloy is 6,750
' "againstf that of Zr which is 3,420 kg/mm®. The linear expansion coefficient is sma]j

{6.5-107°/°C) and almost T-independent in the 100-800°C range. The calculated
conductivity coefficient at 500°C of the alloy is somewhat higher than that of

0.16 w/em-°C, There are 7 figures, 3 tables, and 14 references

Lussian~language Soviet, 2 Rus sian-language translations of English-lan;guage
s -originals, and 6 Englisk-language). : : S : '

; ASSOCIATION MIFI (Moscow Engineeringr Physics Institute).
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BUZDOV, K.A.; VLASOV, V.Y.

Nature of-the products obtained in tho thermal digsociation

of 8o0lid solutions of iron and manganose carbonates, 2Zh
khim, 8 no,1:160-162 Ja 163, (1 165) ©

(Carbonates) (Solutions, Solid)
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BORISOVA, L.A.; YEFREMOVA, M.V.; VLASOV, V.V,

Phase diagram of the system T1jTe - BisTe ans properties of
the alloys obtained, Dokl AN SSSg'L/ﬂ no,zall"[-ll9 Mr 163,

: = (MIRA 1632)
1, Knimlcheskiy institut im, A,Ye.Arbuzova AN SSSR,

Predstavl
akademikom A,Ye.Arbuzovym, . i om0
(Thalliumetellurium-bismth alloys--Thermal properties)
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_j{labovV V. Priborostroyeniye, no, 4, Apr 1263, 27-28.
, , $/119/63/000/004/009/010

! : author for temperature measure-
.30 series-~connecied thermocouples have been in-
- cependence of their thermal emf on time during

*ir and in transformer oil. The experiments have con-

o3 Y 3 ~ > s s - . .
H -~ pE ner leal 5] 1 rcase & a i u t e deC ea;‘ es.

- iﬁts;gtylllize them zs ten.aperature signalizers which yield

o Goiriesl th; Smk.{ :;fo::ez;;eran}:e variations, Therefore, provided the

Houid, ars taee i .{t l;.,o 4"5 A Lups in the heated or cooled. medium, preferdbly

o Bne ldent ) dtw uld be pos:mble to measure the temperature of a medium
2 Basis of he thermil emf mazimum of differential thermopiles. The meth-

1

1 od would be espeei a ' 1

o ,; cuid be e.:p;clally advan;ageous in the case of remote-~control measurernents
1

. an elzetriczl puise ai
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A gystem for the automatie control of fuel proportioning
processes in sintering plants. Met. i gornorud, prom. no.sis
12-13 Jl-Ag '65, (MIRA 18:10)
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ALABUZHEY, P.M.; VIAsov, V.V,

Analysis and synthesis of a pPiston-actuated air drive with
application of a variable reduced external foree, Piz.-tekh,
probl. razrab, pol, iskop. no.5:91-99 165,

(MIRA 19:1
1. Elektrotekhnicheskiy ingtitut, Novosibirsk, L%
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Hypertrichosis and hypotrichosis following thermal burns.
Vest, derm. 1 ven., no.5:66~68 165,

(MIRA 18:11)
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VLASOV, V, V.; KUZNETSOV, A, V

A LA
Melanterite and the products of its alternation, Zap, Vses.
min, ob-va 91 no.4:490-492 '62, (MIRA 15:10)
1. Kazanskiy filial AN SSSR,

(Tatar A.S,S.R,—Mslanterite)
(Udn!urt A'S. S -S.—-l{ehntﬂrite )
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GORBACHEV, B.F.; SITDIKOV, B.S.; VLASOV, V,V i
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Weathering crust on the crystalline rocks of the bage of the
northeastern part of the Tatar A.S.S.R. Dokl, AN SSSR 146
no.1:195-198 s 162, (MIRA 15:9)

1. Kazan§kiy_gosudarstvem1yy universitet im, V.I, Ul'yarova-Lenina
i Kazanskiy filial AN SSSR, Predstavleno akademikom N.M,
Strakhovym.

(Tatar A.S.8.R,—Petrology)
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Mineralogical characteristics of ph
phoaphorite coneretions in
Devonlan sediments in the southeast of Tatarstan and the adjacent
regions in Kuybyshev Province, Rent.min.syr, no.3:147-150 '63

(MIRA 17:4)

1. Geologicheskiy institut Kazanskogo filiala AN SSSR.
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and layered silicates, Lit. 1 pol, iskop.
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(MIRA 18:6)
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universiteta,
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1, Institut fiziki metallov AN SSSR.
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